A formula for ReSx(Oa(x*), <t>c(xd)) is given where fl>a(x) denotes the a,h cyclotomic polynomial. This extends a result of Lehmer, Diederichsen, and Apóstol.
The ntb cyclotomic polynomial, n ^ 1, is defined by <D"(jc) = l[(x -e2nik/n) where the product is over all values of k relatively prime to n such that 1 k < n . The polynomial d>"(x) is irreducible in Z[x] with degree tp(n) where tp denotes the Euler phi-function. Lehmer [6] , Diederichsen [4] and Apóstol [1] have given formulas for Resx(Om(x), On(x)). Later Apóstol [2] extended it to a formula for Resx(Om(ax), ®n(bx)) with the hope to shorten the 255-page proof of the celebrated Feit-Thompson Theorem [5] . In this paper we derive a formula for Resx(Oa(^fc), ®c(xd)) extending the result of Lehmer, Diederichsen, and Apóstol. In doing so, we first factorize Q>a(xb) in 1 [x] followed by an application of the chain rule for resultants.
Throughout this paper, (a, b) will denote the greatest common divisor, and [a, b] the least common multiple, of positive integers a and b. We also use the notation a\b to indicate that a divides b. Proof. Express both sides as products using Lemma 1. Then observe that ab Wbj.
by applying vp to both and using (1. ( 1 ) There exist s £ S, t £ T such that ^ = pe' is a prime power.
(2) a\cd and ffi 'dl = pe is a prime power. (1) => (2) . By Lemma 12, we have ^ = T^¿)Pe' which shows that a\cd and sVi . Hence s\(b, &). Therefore g$ = ¿^ is a factor of ^ = p^' and thus is equal to pe for some e ^ e'. It remains to show that e ^ 1. However, ffi'^ = 1 implies R = 0 by Lemma 10, a contradiction. So e ^ 1.
From the above proof, we see that if s, t satisfy the equality in ( 1 ) then t = (a,d) and s\(b, c-f). Using (2) we also see that s = (b,f), t = (a, d) satisfy the equality in (1). If 5i and 52 both satisfy the equality in (1) then either 5i = pe"s2 or 52 = pe"sx . 2. Note that pu (I if u = 0, ) = l^ ifOl.
